A 38-year-old male presented to the emergency department with severe acute-on-chronic abdominal pain. For the previous 20 years, he had experienced daily sharp epigastric pain with generalization to the entire abdomen. The pain typically began late in the morning and could last from hours to days. It was associated with nausea, vomiting, diaphoresis, and occasionally fever, diarrhea, and fatty or bloody bowel movements. These symptoms were not associated with food consumption. Over the previous five years, the patient had lost over 20 kg in weight and had noticed a marked decline in his performance at work and in the quality of his leisure time. He found symptom relief by smoking rolled marijuana cigarettes ("joints"), which he had been using three times per day since his teens. His pain crises were alleviated only with soaking in a tub of "scalding hot" bath water which he drew up ritualistically every morning.
On examination, the patient was febrile (38.6 o C), hypertensive (195/113), and markedly dehydrated. He was of thin habitus and had normal results on cardiorespiratory examination. His abdomen was nondistended but diffusely tender. Abdominal rigidity with guarding was noted by the emergency physician but was absent on reassessment by internal medicine.
The patient's laboratory investigation results were consistent with a stress response and dehydration, including hemoglobin = 193 g/L, white blood cell count = 20 × 109 g/L, creatinine = 164 µmol/L, and lactate = 2.7 mmol/L. Liver enzymes and the results of tests of hepatic synthesis were normal. Urine porphobilinogen at the time of crisis was negative for AIP.
Upon a review of the literature, a diagnosis of cannabinoid hyperemesis syndrome was made. To rule out other organic etiologies, the patient underwent abdominal computed tomography, which was unremarkable. Upper gastrointestinal endoscopy with gastric biopsies revealed no pathology.
Discussion
Cannabinoid hyperemesis syndrome (CHS) is a previously described but underdiagnosed adverse effect of marijuana use. Au C a n a d i a n J o u r n a l o f G e n e r a l I n t e r n a l M e d i c i n e V o l u m e 9 , I s s u e 4 , 2 0 1 4
Since this initial description, approximately 50 case reports and series have appeared internationally. The largest case series to date includes 98 patients reviewed at the Mayo Clinic from 2005 to 2010 and characterizes the typical features of patients with CHS.
2 Common features of cases described in the literature include long-standing undiagnosed symptoms; multiple unnecessary diagnostic tests; and major surgical intervention for symptoms, with no relief.
3 Table 1 lists the typical features of CHS patients in addition to the cardinal features listed above. 
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Pathophysiology
The pathophysiology of CHS remains poorly understood. Cannabinoids exert their psychoactive and antiemetic properties centrally on cannabinoid type 1 (CB1) receptors; cannabinoid type 2 (CB2) receptors are typically found peripherally in nonneuronal tissues. 4 Disturbances of the hypothalamuspituitary-adrenal axis and the presence of autonomic instability have been described as the framework for symptoms in CHS. 2 It has been postulated that the chronic stimulation of CB1 may cause receptor downregulation and internalization, leading to the paradoxical vomiting reaction.
5 CB1 receptors are also located on peripheral enteric nerves, where their stimulation is known to slow gastrointestinal transit, potentially overwhelming the antiemetic central CB1 effects. 5 The behaviour of compulsive hot bathing and showering remains an area of much speculation but likely relates to the effect of cannabinoids on CB1 receptors in the temperature-regulating centres of the hypothalamus. 
Treatment
Long-term follow-up in the Mayo Clinic case series was poor due to the majority of its patients' being referred from abroad. 2 However, of the 10 patients who had complete follow-up (10%), 7 stopped using cannabis, and 6 of the 7 (86%) noted a complete resolution of their symptoms. The only patient who did not notice any improvement had stopped consuming marijuana only one month previously. Because of the lipophilic nature and long half-life of cannabinoids, prolonged abstinence must be encouraged. Although typical antiemetics and analgesics seem to provide little relief from acute symptoms, successes with intravenous haloperidol, 6 risperidone, 7 and lorazepam 8 have been described. In our patient's case, he was given information on his diagnosis and was advised to abstain from marijuana use with concurrent down-titration of his quetiapine. A follow-up telephone call six months after diagnosis revealed that his pain had continued in the setting of ongoing marijuana use. Three months after diagnosis, he had presented to the emergency department again, at which point he was off quetiapine but back on marijuana. He had abstained for one month but resumed use because of the lack of rapid symptom improvement.
Implications
In September 2013, Statistics Canada reported that more Canadians experienced symptoms of cannabis abuse or dependence in their lifetime (6.8%), compared with other drugs (4.0%). 9 Of Canadians, 1.3% met the criteria for cannabis abuse or dependence in the past year. 9 While these statistics pertain to recreational marijuana use, 37,000 licensed medical marijuana users receive treatment for chemotherapy-induced nausea and vomiting and other conditions. 10 This number is expected to reach 400,000 in the next decade. Effective April 1, 2014, Health Canada's new medical marijuana regulations shift the responsibility from federal regulators to doctors and nurse practitioners to write "medical documents" similar to prescriptions and authorizing patients to obtain marijuana from a federally licensed provider. 11 As with any other safe prescribing practice, the physician must have an adequate understanding of adverse reactions and must disclose them to the patient. However, as demonstrated by our case, the literature on the adverse effects of chronic marijuana use is incomplete. Because the general public thinks of marijuana as having antiemetic properties, patients may not disclose their use of it during history taking unless specifically probed by a medical professional. Similarly, symptom relief by hot baths may be the tipoff for CHS, but only for a physician primed on this condition.
